Electron microscope analysis of tissue components identified and located by computer-assisted 3-D reconstructions: ultrastructural segmentation of the developing human proximal tubule.
A method is described for ultrastructural analysis of renal tubules after precise identification of tubule segments by computerized 3-D reconstruction at the light microscope level. Semithin serial sections were cut of entire nephrons and 3-D coordinate information was obtained by digitization of tubule cross sections in the semithin sections. With the aid of the computer the tubule axis was traced from one section to the other. Precise lengths and positions of the tubules in three dimensions were calculated and stereoscopic images generated. The method was used to analyze the 3-D structure of developing human nephrons, and the ultrastructural development of the proximal tubule. Ultrastructural segmentation of the proximal tubule was demonstrated in the human fetal nephron in developmental stage IV.